Abstract-In this paper we try to study how processed biodiesel (with hydrophilic polymer) influences the physicochemical properties of their mixtures with diesel fuel. Using specific volumes of these mixtures, we determine humidity, density, kinematic viscosity and heat of combustion in order to investigate the effect of the polymer. The results show that humidity and kinematic viscosity could decrease considerably, so that mixtures of diesel and processed biodiesel become less pollutant to the environment than Diesel fuel.
I. INTRODUCTION
The emergence of biodiesel as an alternative energy source in the modern era has been well rendered as the principal field of effort in both the academic sector and the sector of production. What is of particular importance in this effort is to certify the appropriateness of the end product in order that its use is beneficial in terms of energy as well as friendly to the environment. The quality testing of liquid alternative fuels principally aims at ascertaining to what extent the fuel is suitable in order to ensure the reduction of environmental pollution, the sound operation of the combustion machine and the highest work output through its use. The qualitative testing is expressed by a series of natural, chemical properties or other parameters, whose values are determined by the specific specifications these fuels should meet. The proposed methods of analysis are based on the general directions set by ASTM (American Society for Testing Materials) testing process as well as I.P. (Institute of Petroleum).
Specific laboratory exercises for the analysis of fuel properties are presented, which concern the determination of humidity, measurement of density, measurement of kinematic viscocity and determination of heat of combustion. However, the most important factors during the combustion of biodiesel or their mixtures with diesel are humidity and kinematic viscosity. Humidity because it causes corrosion, can cause ice blockage in the power grid that can be formed in low temperatures and last it can be divided during the warming-up and cause flame extinguishing from the produced steam (water vapour) and kinematic viscosity, because it determines the degree of scattering of fuel.
In this paper we study how the conformation of the hydrophilic polymer via charged groups and dynamic absorption of water molecules (because we expect the polymer to retain these molecules) [10, 13] , influences the physicochemical properties of mixtures of diesel with processed biodiesel which have significant role in qualitative control of current fuels and their behaviour during combustion. For this aim we introduce in different samples of biodiesel the hydrophilic polymer TPA for forty five (45) minutes and the filtered is mixed with diesel. It is stressed that the volume of the biodiesel and the mass of the polymer maintain stable.
II. PRODUCTION AND PHYSICOCHEMICAL PROPERTIES OF BIODIESEL

A. Production of biodiesel.
Biodiesel is produced by transesterifying the parent oil or fat with an alcohol, usually methanol, in presence of a catalyst, usually a strong base such as sodium or potassium hydroxide, or, preferably and increasingly more commonly, alkoxides. The resulting product therefore can contain not only the desired alkyl ester product but also unreacted starting material, residual alcohol, and residual catalyst. Glycerol is formed as by-product and separated from biodiesel in the production process, however, traces there of can be found in the final biodiesel product.
The biodiesel which use in this study is produced by 95% soyaoleum and coleseed and 5% waste frying oils from household. [15] .
B. Physicochemical properties of biodiesel.
After the production of biodiesel, we have to certify the appropriateness of the end product measuring its physical Although there are many standard methods used for analyzing the various properties, emphasis is placed on methods determined in our laboratory. 
III. PHYSICOCHEMICAL PROPERTIES OF DIESEL FUEL
The diesel oil constitutes mixes of many hydrocarbons with different properties. Diesel of internal combustion should have attributes that ensure auto ignition of fuel and furthermore sure and smooth combustion without problems in the conditions of booth combustion. The properties of fuel depend on the type of hydrocarbons that it contains, as well as from their contents. The Greek specifications of fuel Diesel have as objective the satisfaction of following properties. [7] Kinematic Viscosity, (40 o C) mm 2 /s (cSt) 2.00-4.50 D 445 -06 [8] Humidity mg/kg <200 D 1744-92(2000) [5] Heat of Combustion, kJ/g >42.600 D 4809-09a [9] Τhe various damageς which water can causes, in farther treatment of fractions of oil, can be summarise in the followings; corrosions of various elements of units andobstructions of pipings and pumps, mainly in the ovens of distillation.
IV. EXPERIMENTAL PROCESS
A. Synthesis of Hydrophilic Polymer, Thermal
Polyaspartate Anion (TPA). [1, 2, 3, 11, 12] The composition polymer course is held through the condensation of D,L aspartatic acid -one of the twenty or so common amino acids found in proteins-(1.5g) towards the equivalent polysouccinimide and the hydrolysis of the latter towards the final product of this reaction, the polyaspartate ion (TPA) [4] . The selection of aspartic acid as a raw material was supported by the variation of humidity degree that these particle groups show in a water environment. [10] 
B. Humidity Elimination of biodiesel via TPA and Effect in other Physicochemical Properties. At first the values of physicochemical properties of
Biodiesel are determined with the ASTM methods and the appropriate equipment.
Next, 0.1 g of TPA is introduced in 20 mL volume samples of Biodiesel. Then, TPA is eliminated through filtration [6] . It must be referred that 20 mL is the demanded quantity of biodiesel for the specific measurements, while the quantity 0.1 g of polymer is defined from the limits of chemical additives in liquid fuels which is 1-4 Kg/tn. The results are presented in below Table III and it is noticed that the use of polymer does not influence the physicochemical behaviour of fuel except humidity, so that it can be used further. [5] Heat of Combustion, kJ/g 38.573
38.571 ASTM D 4809-09a [9] Physicochemical Property Biodiesel [7] Kinematic Viscosity, (40 o C) mm 2 /s (cSt) 1.9-6.0 D 445 -06 [8] Humidity, mg/kg <500 D 1744-92(2000) [5] Heat of Combustion, kJ/g >35 D 4809-09a [9] C
. Humidity Elimination of Mixtures of Diesel with Biodiesel and Effect in other Physicochemical
Properties. Firstly, 20 mL of diesel is mixed with 5 mL of Biodiesel in order to determine (using the the ASTM methods), density, humidity, kinematic viscocity and heat of combustion.
Secondly, 20 mL of diesel is mixed with 5 mL of filtrate biodiesel (after the introduction of the hydrophilic polymer and the determination of humidity) and afterwards the same parameters are determined.
It must be referred that this mixture (in proportion 80% diesel-20% biodiesel) had been chosen in order to investigate if it satisfies the Greek and the European specifications for diesel fuel (EN590) and if it is appropriate for use.
The results are presented in below Table III and it is noticed that the use of polymer does not influence the physicochemical behaviour of fuel except humidity and kinematic viscosity. [5] Heat of Combustion, kJ/g 43.736
43.730 ASTM D 4809-09a [9] V. CONCLUSIONS According to the above procedure we realize that it is possible to eliminate humidity and the values of humidity and kinematic viscosity in biodiesel with polymer of TPA have been decreased in forty five (45) minutes are of about 20% and 4% equivalently (Table III) .
Firstly, the values of the mainer physicochemical properties of biodiesel of Table III have shown, that the produced biodiesel with or without TPA met the specifications of the standard (Table I) Secondly, the values of Table IV have shown, that mixture of diesel with filtrate biodiesel have less water and lower kinematic viscosity than the other with simple biodiesel(about 38 % and 4,5 % equivalently).
Furthermore, it is noticed that the two mixtures of diesel with biodiesel (80%-20%) met the Greek specifications (Tables II-IV) (FEK 332/Β/11 -2-2004 -2- , EN 590:1999 . This means that we can have in bigger degree conditions of better combustion of mixtures with result the improvement of their antipollution behaviour, because density an especially heat of combustion aren't influenced by the process with the hydrophilic polymer (Tables II-IV) .
The result of elimination of humidity and the values of the other physicochemical properties from this mixtures, gives the possibility to be rendered as antipollution, because such blends can generally be used in existing oil heating systems and diesel engines without modification, and it can be distributed through existing diesel fuel pumps. This is an advantage over other alternative fuels, which can be expensive to use initially due to high cost of equipment modifications or new purchases.
In addition the lubricating effects of the biodiesel may extend the lifetime of engines.
